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A Conjoint Analysis of New Food Products
Processed from Underutilized Small
Crawfish
R. Wes Harrison, Aylin Ozayan, and Samuel P. Meyers
ABSTRACT
Attributes for two value-added seafood products derived from underutilized crawfish are
analyzed using conjoint data from seafood restaurants in the southern region of the United
States. Preferences for the products’ form, price, and flavor attributes were tested. Statis-
tical tests revealed that the attribute interactions were not significant, and part-worth util-
ities for all main effects were estimated using an additive preference model. Results in-
dicate that the new crawfish products should be marketed as a high-quality fresh soup base
or seafood stuffing, priced between 30% and 50% of the cost of fresh crawfish tail meat.
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The United States fishery and aquiculture in-
dustries yield numerous by-products that have
the potential for further processing into value-
-added food products. In 1990, the United
States produced some 300 million pounds of
surimi, which is used to make a variety of
mince-based seafood products such as stuff-
ings and dips, battered and breaded seafood
products, seafood patties, and soup bases
(Meyers). These products can be derived from
a number of sources. For example, commer-
cial fishing creates large amounts of underuti-
lized fish species, which are caught when
more desirable species are netted. In other
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cases, fishing and aquiculture enterprises of-
ten yield undersized grades that simply may
be too small to process normally (Regenstein).
The Louisiana crawfish industry provides
an example of how smaller grades can go un-
derutilized. The primary products of the craw-
fish industry are live crawfish and hand-peeled
tail meat. Most of the crawfish harvested in
Louisiana either come from the Atchafalaya
Basin or are farm-raised. After harvesting,
most crawfish are sorted into three or four
grades. The larger grades are exported to Eu-
ropean markets or sold on the domestic live
market at a premium price. The smallest
grades typically are not suitable for processing
or for sale on live markets. These smaller
crawfish, which account for as much as 20?Z0
of the catch in some years, are by-products of
the grading process and usually are priced well
below the current market price or discarded by
the processing plant (Ozayan). Moreover, the
crawfish industry generates some 80 million
pounds of peeling by-product during recovery
of only 1570 of edible tail meat (Meyers).258 Journal of Agricultural and Applied Economics, December 1998
Numerous studies in the food science lit-
erature demonstrate the technical feasibility of
mechanical processing of underutilized by-
products into edible minced meat. Lee, Mey-
ers, and Godber report that edible minced
meat can be extracted from blue crab process-
ing by-products using mechanical meat-shell
(or meat-bone) separators. A study by Gates
and Parker also confirms the feasibility of de-
riving food-grade minces from blue crab pro-
cessing by-products. Pigott summarizes re-
search on the further processing of fish frames
into mince meat. While these analyses have
documented the technical feasibility of minced
meat seafood, little or no research has been
conducted on the market potential for these
products.
A few studies have addressed the market-
ing of traditional crawfish products. Dellen-
barger, Schupp, and Zapata report that on-farm
area devoted to crawfish production decreased
by about 5,000 acres in 1990. They concluded
that the decrease could have resulted from a
decline in demand for crawfish caused by an
economic recession or lower priced substitute
products. Their study emphasizes the need to
develop new markets, or expand existing mar-
kets, to increase the demand for crawfish. In
a later analysis, Yen, Dellenbarger, and
Schupp investigated the determinants of craw-
fish consumption in Houma, Louisiana, for the
same reasons. Although the above works have
contributed to the understanding of the craw-
fish industry’s current markets, little effort has
been made to examine markets for new value-
-added products derived from crawfish. The
current study differs from previous research in
this respect.
The primary objective of this analysis is to
investigate the market potential for minced
meat products derived from underutilized
small crawfish. The specific objectives are to:
(a) identify potential markets for crawfish
mince-based products and the product attri-
butes needed for the products’ acceptance in
these markets, and (b) estimate the market’s
preferences for new minced meat food prod-
ucts derived from undersized crawfish.
Methods
Conjoint analysis (CA) is widely used in mar-
ket research because it allows for a buyer’s
total utility for a multidimensional product to
be decomposed into combinations of part-
worth utilities for each attribute of the product.
CA is useful because it provides a technique
for measuring and evaluating the relative im-
portance of the individual characteristics of a
product. It also provides a means to determine
the preferred combination of product charac-
teristics.
Numerous studies have used conjoint anal-
ysis to examine buyer or user preferences.
Huang and Fu used conjoint analysis to ex-
amine individual consumer preferences for
various Chinese sausage attributes. Gan and
Luzar applied conjoint analysis to the problem
of waterfowl hunting in Louisiana. They used
ordered logit to estimate willingness to pay for
recreation experience attributes. Yoo and Ohta
applied conjoint analysis to determine the op-
timal pricing and product planning for auto-
mobiles. An application similar to that used in
this study was employed by Halbrendt, Wirth,
and Vaughn. They used conjoint analysis to
determine the utility values for nine different
hybrid striped bass products. The authors also
added variables for market-level and attribute-
market interactions to allow for inter-industry
comparisons. Anderson and Bettencourt ap-
plied the conjoint approach to model prefer-
ences in the New England market for fresh
and frozen salmon.
There are essentially three steps involved
in a conjoint study. First, relevant product at-
tributes and their levels must be defined in a
manner that is consistent with the buyer’s un-
derstanding of the product. Second, an exper-
imental design and a survey instrument must
be constructed to collect the conjoint data. At
this stage, a set of hypothetical products is de-
fined by combining product attributes at vari-
ous levels. Subjects then are asked to evaluate
their overall preference rating or ranking of
the hypothetical products. The final step of CA
involves choosing an appropriate composition
model and estimating the buyer’s part-worthHarrison, Ozayan, and Meyers: A Conjoint Analysis of New Food Products 259
utilities. Each of these steps is discussed in
detail below.
Selection of Product Attributes
To identify a product’s attributes and its as-
sociated levels, Louviere recommends the use
of unstructured focus group interviews, com-
bined with a series of semi-structured, open-
ended questions. Focus group interviews can
be described as small groups in which the re-
searcher guides a group discussion on the top-
ic of interest. Since our study involves new
product development and there was no a priori
knowledge about the products, focus group in-
terviews were used to obtain information
about the possible use of crawfish mince and
to determine the relevant attributes of the
minced meat products.
The focus groups consisted of seafood pro-
cessors, seafood wholesalers, distributors, sea-
food restaurant and delicatessen managers,
and chefs from south Louisiana. TWO focus
group discussions were conducted, one in each
of two major cities in Louisiana. The first was
conducted in Baton Rouge with two delicates-
sen managers and two restaurant chefs. The
second group discussion was held in New Or-
leans and included two seafood wholesaler/
distributors, one restaurant owner/chef, a rep-
resentative from the Louisiana Seafood Pro-
motion and Marketing Board, and two seafood
processors.
The results of the group interviews indi-
cated that crawfish mince might best be mar-
keted to restaurants for use either as a base
and/or a stuffing ingredient for various menu
items. The consensus was that a base or stock
type product could be used to flavor soups and
chowders. The stuffing product would be used
as a meat substitute for various recipes for
crawfish bisques, sausages, and other items
that require a stuffing ingredient. The respon-
dents also noted that the mince’s price would
need to be discounted relative to seasonal pric-
es for fresh tail meat. Depending on the sea-
son, the price range for fresh tail meat is be-
tween $3 and $9 per pound (Gillespie and
Capdeboscq). In addition, the form of the
minced product was discussed and felt to be
important. The discussion focused on various
forms such as a completely fresh product that
had never been frozen, a frozen product that
could be stored for later use, and a dehydrated
bouillon cube form. The respondents further
reported that the strength or concentration of
the product’s flavor was important.
In summary, the focus group discussions
revealed that the most relevant attributes for
either a soup/chowder base or stuffing product
are the price, form, and flavor of the product.
Specifically, the attributes and their associated
levels are the product’s price, which is ex-
pressed as a percentage of the current price of
fresh crawfish tail meat (at levels of 30?10,
50%, and 70%); the product’s form (with lev-
els defined as freshhever frozen, frozen, and
dehydrated/semi-moist bouillon cube); and the
product’s flavor (with levels identified as con-
centrated/strong and mild). The respondents
also indicated that their preferences for each
attribute level would vary depending on
whether the minced meat is used to make a
base or a stuffing. Therefore, the preferences
for the selected attributes were tested indepen-
dently for both a base and a stuffing product.
Experimental Design
In this study, there are two three-level attri-
butes (price and form) and one two-level at-
tribute (flavor). A full profile approach would
involve 18 (3 X 3 X 2) profiles for the soup/
chowder base product and an equal number
for the stuffing product. Subjects would have
difficulty in rating 36 product profiles using a
mail survey. To address this problem, the
number of treatments was reduced using a
mixed (3 X 3 X 2) confounded block design.
This procedure reduces the number of profiles
a subject must evaluate to six, and allows for
a test of all main effects plus all two-way and
three-way attribute interactions. The design
used here was adapted from a design discussed
in Cochran and Cox (p. 174). (Readers inter-
ested in a detailed discussion of this adaptation
are referred to Ozayan, pp. 26-30).
The Survey and Conjoint Data Collection
A questionnaire/mail survey was constructed
to collect the conjoint data. A mailing list was260 Journal of Agricultural and Applied Economics, December 1998
purchased from American Business Informa-
tion Marketing, Inc., that included 1,599 sea-
food restaurants from the Gulf South region of
the United States (Louisiana, Mississippi, Al-
abama, and Texas). The experimental design
called for 12 different configurations for the
conjoint questions (Ozayan, pp. 26–30).
Hence, the total sample was divided at random
into 12 groups with a sample size of 133 for
nine groups, and 134 for three groups. The
respondents also were asked questions about
their willingness to buy minced crawfish prod-
ucts. The questionnaires then were mailed to
the seafood restaurants in their respective
groups. Dillman’s total design method was fol-
lowed for implementation of the mail survey.
A total of 260 responses were received, re-
sulting in a 16.3% response rate. Of these re-
sponses, 69 of the respondents did not answer
the conjoint section of the questionnaire, and
36 questionnaires had incomplete conjoint re-
sponses. Although there were 155 question-
naires with complete conjoint responses, the
confounded design requires a common num-
ber of observations for the 12 groups. Since
eight was the highest common number within
all the groups, 96 questionnaires were used to
test for the presence of all main and interaction
effects. After testing for attribute effects, all
main effect part-worth values were estimated
using the 155 usable questionnaires.
Tests for Attribute E#ects
Analysis of variance (ANOVA) is used to de-
termine if main and interaction treatments sig-
nificantly affect respondents’ preferences for
the selected products. If interaction effects are
not significant, then an additive model can be
used to estimate part-worth values for all main
effects. The ANOVA model used to test treat-
ment effects for both the soup/chowder base
and stuffing products is specified as follows:
R,,k ,, =G+P, +F, +L, +(PF),,
+ (PL)jk + (FL),k + (PFL)l,k + B,
+ T, + e,,kfi,
where l?l,~m is the nth respondent’s rating for
the ijkth combination of attribute levels for the
souplchowder base and the stuffing product; G
is the overall response mean; P, is the ith price
treatment effect (i = 30%, 50%, and 70% of
the crawfish tail meat price); FJis the jth form
treatment main effect (j = fresh, frozen, and
dehydrated form); Lk is the kth flavor treatment
main effect (k = mild or concentrated crawfish
flavor); (PF)V is the ijth two-way price-form
treatment interaction effect; (PL),k is the ikth
two-way price-flavor treatment interaction ef-
fect; (FL)jk is the jkth two-way form-flavor
treatment interaction effect; (PFL)tik is the ijkth
three-way price-form-flavor treatment inter-
action effect; B, is the sth block effect (s = 1,
2, 3); T, is the rth replication effect (r = 1, 2,
3, 4); and e,,~.is the error associated with the
@th combination of the product for the nth
respondent.
In addition to price, form, and flavor main
and interaction effects, the experimental de-
sign called for four replications with three
blocks within each replication. Hence, block
and replication effects are additional sources
of variation that must be accounted for in the
model. The null hypothesis for the model is
that each main and interaction effect is equal
to zero. This is tested using an F-statistic to
compare the within-treatment means for each
source of variation in the model. For example,
the null hypothesis for the main effect of price
is HO: p,~O% = P50W= I-LTO~> where IJSWis the
mean response for the 30% price level, IA ~~1%
is the mean response for the 50% price level,
and pTO%is the mean response for the 709’0
price level. Rejection of the null hypothesis
implies that the treatment effect for price (P,)
is significantly different from zero.
The ANOVA results for both the soup/
chowder base and the stuffing product are pre-
sented in table 1. The significance level cho-
sen for the analysis was a = 0.05. The main
effects for product form and price are signifi-
cant for both the souplchowder base and stuff-
ing products. Therefore, product form (i.e.,
fresh, frozen, and dehydrated forms) affects
the restaurants’ preference for both the base
and stuffing products. Similarly, price affects
the restaurants’ preference for these products
as well.Harrison, Ozayan, and Meyers: A Conjoint Analysis of New Food Products 261
Table 1. ANOVA Results for the Soup/Chowder Base and Seafood Stuffing Ingredients De-
rived from Southern Crawfish
Degrees
Soup/Chowder Base Seafood Stuffing
of Sum of Mean Sum of Mean
Source of Variation Freedom Squares Square F-Value Squares Square F-Value
Replications
Blocks w/in Replication
Main Effect Price (P)
Main Effect Form (F)
















































































Notes: An asterisk (*) indicates the effect is significant at the a = 0.05 level. PF, P.L,and FL represent the price-form,
price-flavor, and flavor-form two-way interactions, respectively; PFL represents the price-form-flavor three-way inter-
action
Other results suggest that there is no statis-
tical difference between preference ratings for
the flavor attribute for either of the two prod-
ucts. Also, the replication and blocks within
replication effects were not significant for ei-
ther base or stuffing products. Moreover, the
two-way and three-way interaction effects
were not significant for either of the two prod-
ucts. The insignificance of interaction effects
implies that the respondents evaluate product
attributes independently from one another.
Therefore, an additive preference model can
be used to estimate respondents’ part-worth
utilities.
Estimation of Part-Worth Utilities
In conjoint measurement, a customer’s total
utility for a product is a function of his/her
part-worth utilities. In order to determine a
customer’s total utility for a product, part-
worth utilities for each product attribute must
be estimated. If an additive preference func-
tion is assumed, then part-worth values can be
estimated using linear regression and mean de-
viation dummy variable coding. The model
used to estimate the part-worth utilities for
both the soup/chowder base and stuffing prod-
ucts is:
R, = G + WID1 + WZDZ + W3D3 + W4D4
+ W~D~ + e,,
where Ri is the preference rating for the ith
respondent; DI = 1 and Q = O represent the
30% price level; DI = O and Q = 1 represent
the 50%’0price level; D1 = – 1 and Q = – 1
represent the 70% price level; Q = 1 and DA
= O represent the fresh product form; D~ = O
and D4 = 1 represent the frozen product form;
D3 = – 1 and D4 = – 1 represent the dehy-
drated bouillon cube product form; Q = 1 or
– 1 represent the mild and concentrated flavor,
respectively; and ei is the error term.
This type of coding yields part-worth esti-
mates that represent deviations from the over-
all mean preference rating. The intercept G is
the overall mean response, and the coefficients
WI, W2, W3, W4, and W5 are the part-worth es-
timates associated with the respective levels of
price, form, and flavor. Some investigators
have found heteroskedasticity to be a problem
in conjoint data, and therefore estimated part-
worth parameters using weighted least squares
regression (Halbrendt, Bacon, and Pesek).
White’s procedure was used to test for the
presence of heteroskedasticity in the data for
this study (Kmenta). The test failed to reject
the null hypothesis of homoskedastic errors at262 Journal of Agricultural and Applied Economics, December 1998
Table 2. OLS Estimates of Part-Worth Utilities for Main Effects of the Soup/Chowder Base
and Seafood Stuffing Ingredients Derived from Southern Crawfish
Soup/Chowder Base Seafood Stuffing
Part-Worth Standard Part-Worth Standard






































































Notts: An asterisk (*) indicates the effect is significant at the a = 0.05 level, Sample size is equal to 155observations.
a 1% significance level. Therefore, the part-
worth values were estimated using ordinary
least squares (OLS) regression.
Results
The part-worth estimates relate the preference
rating to combinations of various attribute lev-
els. Table 2 presents the OLS part-worth es-
timates for the soup/chowder base and stuffing
ingredient products. As before, the signifi-
cance level chosen for the analysis was CY=
0.05. The F-statistics show that both models
are significant, and the adjusted R2S are 0.095
and 0.125 for the soup/chowder base and stuff-
ing products, respectively. The primary cause
for the somewhat low R2S is that aggregating
responses across individuals introduces addi-
tional variation due to differences in each re-
spondent’s subjective rating for the same prod-
uct.
A t-test is used to test the null hypothesis
that the part-worth estimate for each attribute
level is equal to zero. The part-worth utilities
for 30% and 70% price, and dehydrated and
fresh forms are statistically significant for the
soup base product. Similarly, part-worth util-
ities are significant for the 3070 and 70% price,
and the dehydrated, frozen, and fresh forms
for the stuffing product. The relative effect of
each attribute level on the respondent’s pref-
erence rating can be determined by comparing
the part-worth utilities. For both products, the
lowest price has a positive effect on buyer
preferences, whereas the highest price has a
negative effect. Fresh and frozen forms have
positive effects, and the dehydrated bouillon
form has a negative effect. The highest con-
tribution to customer preferences comes from
a fresh product with a part-worth utility of
1.055 for the base product. A dehydrated
product had a negative effect of – 1.288 on the
buyer’s preference for the soup base product.
The results for the stuffing ingredient are sim-
ilar to the soup base product with part-worth
utilities of 1.053 for a fresh product and
– 1.525 for a dehydrated bouillon product (ta-
ble 2).
These results indicate that the target market
has a relatively strong preference for a fresh
(never frozen) crawfish minced meat product.
However, even though the fresh product is the
most preferred form, the frozen product’s ef-
fect is significant and positive for the stuffing
product—indicating some preference for a
storable product. Hence, a frozen stuffing
product may be acceptable to buyers if the
quality characteristics of a fresh product are
retained. This has implications regarding the
seasonal supply of smaller crawfish and food
processing technologies to produce frozenHarrison, Ozayan, and Meyers: A Conjoint Analysis of New Food Products 263
products that satisfy the customer’s desire for
a fresh product.
Measure of the Relative Importance of
Product Attributes
Part-worth utility values also can be used to
compute the relative importance of the product
attributes, The relative importance weights are
calculated in a manner described by Hal-
brendt, Wirth, and Vaughn. First, the highest
and the lowest part-worth utilities are deter-
mined for each attribute. The difference be-
tween the highest and lowest part-worth estab-
lishes the utility range for the attribute. Once
a range for each attribute has been determined,
the relative importance of the ith attribute is
calculated as follows:
I
RI, = Utility Range,
1
+-~ utility ranges Vattributes X 100,
where RZi is the relative importance measure
for the ith attribute.
The most important attribute is product
form, contributing over 70% to the preference
rating for a soup/chowder base product. Fol-
lowing form, price is the second most impor-
tant attribute, accounting for 26% of the pref-
erence rating. Similarly, for the seafood
stuffing product, form is the most important
attribute, contributing 70% to the preference
rating; price is the second most important,
with a contribution of 23%. Conversely, flavor
in both cases is the least important attribute.
For the stuffing ingredient, flavor has a 7%
contribution to the preference rating, whereas
for the soup/chowder base the contribution is
negligible.
These results imply that form is the most
important characteristic in developing minced
meat products from undersized crawfish. This
finding is not surprising given that these prod-
ucts are entirely unknown to the buyer. This
result also demonstrates the importance of de-
veloping minced meat products that maintain
the quality associated with fresh crawfish tail
meat. It should be noted that even though price
is secondary, it is still a significant factor. The
potential buyer’s preference for a discounted
price creates challenges for food scientists
and/or industry to develop products that can
be marketed below current prices for crawfish
tail meat.
Calculation of Total Utility
Since interaction effects were found to be in-
significant, the additive decision model was
used to find the market’s overall utility for spe-
cific product profiles. This allows for a rank-
ing of the 18 products tested by conjoint anal-
ysis. The total utility for each profile is
calculated using the OLS part-worth estimates.
The following formula is used:
Ut,~ = G + ~ W,,~,
where U,J~is the total utility for the product
profile defined by the attribute combination
given by levels ok, G is the overall mean pref-
erence rating given by the OLS intercept, and
S WO~is the summation of all part-worth util-
ities associated with the product profile de-
fined by levels ijk. The market’s rankings of
the soupJchowder base and seafood stuffing
products are presented in table 3.
The rankings show that the most preferred
product for the soup/chowder base product is
a fresh product, with a price discounted 30’ZO
of that for crawfish tail meat, and with a con-
centrated crawfish flavor. The lowest utility is
assigned to the 70% price in combination with
a dehydrated bouillon product and a mild fla-
vor. Similarly, the most and least preferred
stuffing products have the same form and price
characteristics as those for the base product;
however, they differ in flavor characteristics.
The most prefemed seafood stuffing product
has a mild flavor, whereas the least preferred
product has a concentrated flavor.
Summary and Conclusions
The overall objective of this study was to in-
vestigate the market potential for minced meat
products derived from underutilized small264 Journal of Agricultural and Applied Economics, December 1998
Table 3. Estimated Utility Rankings for the Soup/Chowder Base and Seafood Stuffing Products
Price Form Flavor Ranka
Dehy- Concen-

























































































“The highest estimated total utility is assigned a ranking of 1, and the lowest utility is assigned a ranking of 18,
bA particular combination of X’s defines a hypothetical product.
crawfish. Specific objectives were to: (a) iden-
tify potential markets for crawfish mince-
based products and the product attributes
needed for the products’ acceptance in these
markets, and (b) estimate the market’s prefer-
ences for new minced meat food products de-
rived from undersized crawfish.
Focus group discussions indicated that a
potential market for the crawfish mince meat
would be seafood restaurants where the mince
could be utilized as ingredients for various
menu items. Among the most promising uses
were as a crawfish souplchowder base and as
a stuffing ingredient for various recipes like
bisques, boudin, and sausage (where chopped
crawfish currently are used). The relevant at-
tributes for these products were determined to
be the product’s price, form, and flavor.
Conjoint analysis revealed that all interac-
tion effects were not significant and that the
main effects of product form and price were
the most important attributes. The strongest ef-
fects for both of the products were associated
with the product’s form, with the highest pref-
erence being a freshhever frozen product. The
least preferred form was a dehydrated bouillon
product for both the base and stuffing prod-
ucts. The highest utility for the soup/chowder
base was assigned to a combination of a fresh
product with a price discounted 30% from
crawfish tail meat, and concentrated crawfish
flavor. However, it should be noted that the
flavor attribute was not significant.
The frozen product form was significant for
only the seafood stuffing product. However, in
both product cases, the part-worth utility for
frozen form was positive and there was only
a slight difference between the market’s pref-
erence for a fresh product and the frozen prod-
uct, given the same levels for the price and
flavor attributes. That is, the estimated utility
for a fresh soup/chowder base product with a
combination of 30% price and concentrated
flavor is 6.831, whereas a frozen soup/chow-
der base product with the same combination
is 6.013. This suggests that even though the
potential market has a relatively strong pref-
erence for a fresh (never frozen) product, a
frozen product may be acceptable if it retains
most of the quality characteristics attributableHarrison, Ozayan, and Meyers: A Conjoint Analysis of New Food Products 265
to a fresh product. This has implications for
the ability of food processing technologies to
produce frozen products that satisfy the cus-
tomer’s desire for a fresh product. Another im-
portant finding of this study is the market’s
desire for base and stuffing products that are
priced well below the price of crawfish tail
meat. The profitability of these new products
depends upon whether they can be produced
economically. Further research is needed to
determine the costs of processing such prod-
ucts.
Both the soup/chowder base and seafood
stuffing products look promising, since 65%
of the respondents expressed a willingness to
purchase them. However, producing products
with the characteristics desired by the potential
market is challenging and calls for further
technical and economic analysis. Additional
research is needed to determine whether these
products can be produced commercially meet-
ing government and industry food safety re-
quirements, accompanied by a cost analysis to
determine financial feasibility.
References
Anderson, J.L., and S. Bettencourt. “A Conjoint
Approach to Model Product Preferences: The
New England Market for Fresh and Frozen
Salmon.” Marine Resour. Econ. 8,1(1993):3 l–
47.
Cochran, W.G., and G.M. Cox. Experimental De-
signs, 2nd ed. New York Wiley Publications,
1957.
Dellenbarger, L.E., A. Schupp, and H. Zapata.
“Crawfish Marketing in Selected Cities of the
United States. ” Paper presented at the 8th In-
ternational Symposium on Astacology, Baton
Rouge LA, April 1990.
Dillman, D. Mail and Telephone Surveys: The Total
Design Method. New York: John Wiley and
Sons, 1978.
Gan, C., and E.J. Luzar. “A Conjoint Analysis of
Waterfowl Hunting in Louisiana. ” J. Agr. and
Appl. Econ. 25(December 1993):36–45.
Gates, K.W., and A.H. Parker. “Characterization of
Minced Meat Extracted from Blue Crab Picking
Plant By-products. J. Food Sci. 57(1992) :267–
70.
Gillespie, J.M,, and M. Capdeboscq. “Factors to Be
Considered in the Crawfish Peeling Machine
Development Decision, ” Res. Rep, No, DAE
705, Dept. of Agr. Econ. and Agribus., Louisi-
ana State University, Baton Rouge, December
1996.
Halbrendt, C., R.J, Bacon, and J. Pesek. “Weighted
Least Squares Analysis for Conjoint Studies:
The Case of Hybrid Striped Bass. ” Agribus.: An
{nternat. J. 8,2(March 1992): 187–98.
Halbrendt, C.K., IW Wirth, and G.FWaughn. “Con-
joint Analysis of the Mid-Atlantic Food-Fish
Market for Farm-Raised Hybrid Striped Bass.”
S. J. Agr. Econ. 23,1 (July 1991): 155–63.
Huang, C.L., and J. Fu. “Conjoint Analysis of Con-
sumer Preferences and Evaluations of a Pro-
cessed Meat. ” J. Internat. Food and Agribus.
Mktg. 7(1995):62–75.
Kmenta, J. Elements of Econometrics, 2nd ed. New
York: MacMillan Publishing Co., 1986.
Lee, E., S.l? Meyers, and J.S. Godber. “Minced
Meat Crabcake from Blue Crab Processing By-
products: Development and Sensory Evalua-
tion. ” J. Food Sci. 58, 1(1993):99–103.
Louviere, J,J, Analyzing Decision Making-Metric
Conjoint Analysis. Sage University Paper Series
on Quantitative Applications in the Social Sci-
ences. Beverly Hills CA: Sage Publications,
1988.
Meyers, Sl? “Developments and Trends in Fish-
eries Processing: Value-Added Product Devel-
opment and Total Resource Utilization. ” Bul-
letin of the Korean Fisheries Society 27,6
(November 1994):839-46.
Ozayan, A. “Market Analysis of New Minced-
Meat Products Made from Undersized Craw-
fish. ” Unpub. M.S. thesis, Louisiana State Uni-
versity, Baton Rouge, 1997.
Pigott, G.M. “The Status and Future of Aquatic
Food Research in the U.S.” Report presented at
the International Seafood Research Meeting of
Mie University, Tsu, Japan, September 1994.
Regenstein, J.M. “The Potential for Minced Fish.”
Food Technology (March 1986): 101–06.
Yen, S.T., L.E. Dellenbarger, and A.R.Schupp.
“Determinants of Participation and Consump-
tion: The Case of Crawfish in South Louisiana. ”
J. Agr. and Appl. Econ. 27(July 1995):253–62.
Yoo, D., and H. Ohta. “Optimal Pricing and Prod-
uct-Planning for New Multiattribute Products
Based on Conjoint Analysis. ” Internat. J. Prod,
Econ. 38(1995):245–53.